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Conclusions: Taken together, our results strongly suggest that
tyrosine phosphorylation is involved in the activation process of
ICl,vol in rabbit articular chondrocytes.
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LONG TERM NSAID TREATMENT DIRECTLY
DECREASES COX-2 AND mPGES-1 PRODUCTION IN
THE KNEE ARTICULAR CARTILAGE OF PATIENTS WITH
OSTEOARTHRITIS
R. Largo, M. Alvarez-Soria, J. Moreno-Rubio, E. Calvo,
G. Herrero-Beaumont
Fundacion Jimenez Diaz, Madrid, Spain
Purpose: To simultaneously study the effect of a selective COX-2
inhibitor and that of a classic NSAID on the expression of pro-
inﬂammatory genes in the articular cartilage of patients with
severe knee osteoarthritis (OA) and in human osteoarthritic
chondrocytes in culture.
Methods: A 3-month controlled, open clinical trial was carried
out on 30 patients with severe knee OA scheduled for total knee
replacement surgery. They were randomized into two groups:
patients treated with celecoxib (CBX) (200 mg/24h) and pa-
tients treated with aceclofenac, a diclofenac proform, (DCF) (100
mg/12h). Patients with OA who did not want to be treated with
NSAIDs served as the control group (CTR). After knee surgery,
the articular cartilage was processed for molecular studies per-
formed by western blot and real time PCR. In vitro studies
were also conducted in chondrocytes isolated from OA joints. At
second passage, these cells were used to examine the effects
of CBX and DCF on proinﬂammatory gene expression in cells
stimulated with 10 u/ml IL-1β.
Results: The gene expression of COX-2, mPGES-1 and iNOS
was lower in the joint cartilage from patients treated with CBX
and ACF. In the same way, at the protein level there was a
reduction in COX-2 (CBX 0.3±0.1*; ACF 0.8±0.3; CTR 2.1±0.6;
*p<0.05 vs. CTR), mPGES-1 (CBX 0.3±0.1*; ACF 0.3±0.1*;
CTR 1.0±0.4; *p<0.05 vs. CTR) and iNOS (CBX 0.4±0.1*;
ACF 0.3±0.1*; CTR 2.2±0.3; *p<0.05 vs. CTR) in the articular
cartilage of OA patients. In cultured chondrocytes, we observed
that both NSAIDs decreased the COX-2 and mPGES-1 synthesis
as well as the PGE2 release induced by IL-1b. On the other hand,
no effect was observed on NO or iNOS synthesis. With regard
to the proinﬂammatory cytokines TNFa and IL-1b, which are
involved in joint destruction, only CBX decreased the expression
of both molecules (for TNFa: (CBX 1.0±0.1*,&; ACF 3.6±0.8;
CTR 3.4±0.8; *p<0.05 vs. CTR; & p<0.05 vs. ACF; for IL-1b:
CBX 1.9±0.6*,&; ACF 3.4±1.1; CTR 4.3±0.7; *p<0.05 vs. CTR;
& p<0.05 vs. ACF) in the articular cartilage. However, both
NSAIDs down-regulated IL-1b expression induced by cytokines
in cultured OA chondrocytes.
Conclusions: Both NSAIDs diminished PGE2 release and un-
expectedly, induced a decrease in COX-2 and mPGES-1 gene
expression and protein accumulation in the cartilage from OA
patients and in OA chondrocytes in culture. These data suggest
that prolonged therapy with PGE2 blocking agents decreases
PGE2 production not only by the direct inhibition of COX-2 ac-
tivity, but also down-regulating COX-2 and mPGES-1 expression
and synthesis in the articular cartilage. However, CBX and DCF
seem to have a different anti-inﬂammatory proﬁle in controlling
cytokine gene expression in the cartilage.
165
COLLAGEN IX IS INDISPENSABLE FOR PROPER
GROWTH PLATE MORPHOLOGY AND ORGANISATION
R. Dreier1, A. Opolka2, J. Grifka2, P. Bruckner1, S. Grässel2
1University of Münster, Münster, Germany; 2University of
Regensburg, Regensburg, Germany
Purpose: The growth plate is known as a highly organized car-
tilage structure located between epiphyseal and metaphyseal
bone at the distal ends in long bones, which enables longitu-
dinal bone growth by endochondral ossiﬁcation. This process
is tightly controlled by the activity of the chondrocytes within
the epiphyseal plate and regulated by a multitude of growth and
transcription factors, the surrounding extracellular matrix, and nu-
trition. Collagen IX, as a component of the periphery of cartilage
ﬁbrils stabilizes and interconnects the ﬁbrillar network with the
extraﬁbrillar matrix. The current research was initiated to deﬁne
the role of collagen IX for the cellular and ﬁbrillar organization of
the growth plate and its function in endochondral ossiﬁcation.
Methods: Hind legs from wild type or Col9a1-/- mice at following
embryonic (E) and postnatal (P) time points: E15.5, E17.5, P0.5
(newborn), P5.5, P15.5, and P50 were ﬁxed in 4% paraformalde-
hyde (parafﬁn sections), or in 2.5% paraformaldehyde and 2%
glutaraldehyde in 0.1M cacodylate buffer (semithin sections).
Parafﬁn sections were stained immunohistochemically with anti-
bodies against type X collagen, Sox9 and PCNA. Whole skele-
tons of newborn mice were stained with alcian blue and alizarin
red. Results were evaluated according to histomorphometric
standard procedures.
Results: The growth plate morphology of Col9a1-/- mice is
markedly altered at all time points investigated, with changes
being most prominent in late proliferative, pre-hypertrophic and
hypertrophic and less obvious in resting and early proliferative
zones. In the central region of the bones at early time points
(E17.5 and P0.5) distinct areas with clearly reduced cell num-
bers and reduced glycosaminoglycan content are observed. The
columnar arrangement is profoundly disturbed and aberrant pro-
liferation of chondrocytes in horizontal direction was detected.
In adult mice (P50) however, these alterations become attenu-
ated and less prominent. Histomorphometric analyses reveal an
irregular hypertrophic zone with a strongly decreased number of
hypertrophic cells per area in the knockout, especially at later
time points. Narrowing of this zone seems to be caused by a
signiﬁcantly reduced proliferation rate in the proliferating zone of
the growth plate. The morphological changes are associated with
shortening and broadening of all long bones in newborn Col9a1-/-
mice. Moreover, the lack of type IX collagen alters the distribution
pattern and diminishes number of Sox9 positive chondrocytes in
central regions of the growth plate.
Conclusions: Collagen IX therefore plays a critical role for
normal skeletal growth around birth and adolescent animals.
However, we suggest that lack of collagen IX is compensated
during growth since adult animals are similar in size to wild type
mice.
